The aim of this study was to compare flucloxacillin concentrations between two specimens collected simultaneously during continuous infusion. One specimen was collected from a peripherally inserted central catheter (PICC) and the other collected simultaneously by peripheral venepuncture. We conducted a prospective study in seven patients who were enrolled in our outpatient parenteral antibiotic therapy (OPAT) service at John Hunter Hospital, Australia, and who were receiving continuous flucloxacillin infusions from an elastomeric device. Blood samples were drawn simultaneously from a PICC and a peripheral vein in each patient. Plasma drug concentrations were measured and compared by paired t test. Flucloxacillin concentrations from the patient's PICC sample were disproportionately higher than the peripheral sample with a mean difference of 28.4 mg/L (95%CI 2.48 to 54.4; p = 0.037). Plasma flucloxacillin concentrations taken from central catheters are falsely elevated as compared with those from peripheral veins.
It is a routine practice to sample blood from peripherally inserted central catheter (PICC) lines for laboratory monitoring in outpatient parenteral antibiotic therapy (OPAT) patients. Antibiotics such as vancomycin require drug levels taken on a regular basis for therapeutic drug monitoring. Our institutional policy for obtaining antibiotic levels does not specify if the specimen should be drawn from a PICC line or via venepuncture. We found that most patients had levels drawn from their catheters to avoid additional venepuncture.
When designing a pilot study to assess therapeutic drug monitoring of continuous flucloxacillin infusions, we incorporated collecting two specimens (PICC and peripheral vein) to ensure that PICC blood levels were concordant with those obtained by venepuncture.
We conducted a prospective study in seven patients who were enrolled in our OPAT service at John Hunter Hospital and who were receiving continuous flucloxacillin infusion from an elastomeric device ("Mobifuser", Slade Pharmacy, Mt. Kuring-Gai, Australia) via a PICC line. All patients received 8 g of intravenous flucloxacillin infusion from the device daily.
Blood collection from the PICC line was preceded by the withdrawal of 5 mL blood to ensure that the contents of the internal lumen of the PICC, including any remaining antibiotic, were first discarded before the actual drug sample was obtained. At each time point, 5 mL of blood was collected into an EDTA blood tube, taken concurrently from the PICC and peripheral vein. The blood was kept on crushed ice in an insulated container and transferred to the laboratory at Hunter Medical Research Institute by one of the investigators. The samples were centrifuged at 2000×g for 10 min at 4°C. Plasma was aspirated from the sample using a sterile pipette. A total of 1-mL aliquots in 1-mL volumes were placed into appropriately labelled vials. The aliquoted plasma was then stored in a − 80°C freezer. Bloods were processed within 1 h of collection. Flucloxacillin was measured using liquid chromatographymass spectrometry as described in Zhang et al. [1] .
The study sample size was comprised of 7 paired PICC and peripheral vein drug concentrations. Flucloxacillin concentrations were disproportionately higher from the patient's PICC sample than the peripheral sample with a mean difference of 28.4 mg/L (95%CI 2.48 to 54.4; p = 0.037, see Table 1 ).
Discussion
Few studies [2] [3] [4] have examined the effect of pooling on drug concentrations drawn from central venous catheters. The hypothesis is that some of the drug administered via these catheters will remain trapped in the catheter (e.g. presence of dead space) and cause a falsely elevated plasma concentration. However, there are also studies that do not support the above hypothesis [5, 6] . That is, current evidence is conflicting as to whether serum concentrations measured from catheters are reliable for use in clinical settings. Even with the small number of patients in our study, it is abundantly clear that flucloxacillin concentrations in blood collected from a PICC are grossly discordant with those from a peripheral venepuncture.
Some studies explained this potential cause of these discordant results as bio-absorption or adherence of the drug to the catheter internal lumen. One study showed that a loss of 30% was attributed to adherence of vancomycin to the luminal surface of the catheter resulting in the falsely elevated results due to drug leaching from the lumen when blood was taken from catheter [7] .
It is possible that this could be rectified by a saline flush of 5-10 mL before blood sampling. However, this practice [8] has not been found to reconcile peripheral and central discordant drug concentrations.
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